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Abstract 
Phytoplankton cell count, percentage composition and species diversity at 4 locations of 
different depth contours in the coastal waters of Mangalore, west coast of India were 
studied for a period of 8 months. A total of 27 genera of phytoplankton were recorded 
from the area of which 20 belonged to diatoms, 6 /dinoflagellates and 1 blue-green algae. 
On an average the population density was higher at 4 m depth contour (280.48xl04 
cells/m3) than 8m depth contour (97.79xl04 cells/m3). The plankton cell density in the 
present study is much higher than the earlier observations made elsewhere which might 
be due to intense blooming of Chaetoceros~ Cosctnodiscus~ Ceratium~ Dinophysis and 
blue-green algae along this coast during the study period. 
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Introduction 
The qualitative and quantitative study of phytoplankton and the influence of 
meteorological and hydrographical parameters on them attracted the attention of many 
scientists, because the phytoplankton occupy the starting point in the food chain of the 
sea. Phytoplankton production contributes about 95% of total production in the marine 
environment (Steemann Nielsen 1975). The rate of gross primary productivity is 
important for assessing the fisheries yield i.e., how much can be harvested on a 
sustainable basis. Hence, the abundance of phytoplankton can be taken as the best 
means for quantitative assessment of potential fisheries of an area. During the past 
extensive work has been done pertaining, to qualitative and quantitative ecology of 
phytoplankton from east and west coasts of India (Chandran 1985, Mani 1986, De et al. 
1994, Raman and Phaniprakash 1989 and Tiwari and Nair 1998). However, such studies 
in the south-west coast of India are meager. The only studies pertaining to 
phytoplankton ecology of Mangalore are those of Ramesha et al. (1992) and Lingadhal 
(1998). But, these studies are limited to quantitative abundance of phytoplankton. The 
present paper deals with the species composition, species diversity and quantitative 
abundance of phytoplankton of Mangalore, west coast of India. 
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Material and methods 
In the present investigation, 4 stations were selected at Panambut, Mangalore at 2 
different depth contours viz._,. 4m and Sm. Two stations were selected from 4m depth 
contour and were designated as St. 1 and St 2. while from Sm depth contour the 2 
stations selected were designated as St. 3 and St. 4 (Fig. 1). The study was carried out 
over a period of 8 months from October'97 to May'98 at monthly intervals during the 
cruises of the fishing vessel M.F. V. Dolphin of the College of Fisheries. 
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:<ig. 1. Map showing the locations of sampling stations. 
Temperature, pH and transparency were measured by using standard thermometer, 
Systronics 323- pH meter and secchi disc, respectively. Salinity, ammonia and phosphate 
content of the water samples were estimated following standard methods (APHA 1995) 
Phytoplankton from the columnar waters were collected at each station using a 
Heron -Tranter net which is a square net of 0.25m2 mouth area and having a filtering 
cone of 1.2m length with 60A pore size. The hauls were taken giving 2m safe depth from 
the bottom. Plankton samples were preserved in 2% formalin. The phytoplankton 
samples were filtered through a 200A mesh size nylon netting to separate the 
zooplankton. Following this, the samples were divided into two equal parts using a 
Folsom Plankton Splitter. One half of the phytoplankton sample was poured into 
centrifuge rubes, which were then centrifuged, and the settling volume was recorded 
after 12 hrs. and the values are expressed in ml/m3• The wet weight and dry weight of the 
plankton was determined using a monopan electrical balance and expressed as mg/m3• 
The second half of phytoplankton sample was used for qualitative analysis. The 
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phytoplankton sample was made up to a known volume and from which 1ml was taken 
for estimating the numerical abundance of different genera using a Sedgwick-Rafter type 
of cell and the values are expressed in number/m3• 
Species diversity (D) was estimated by the formula of Margalef (1967). 
S -1 Where, S, is the number of phytoplankton species 
D=---
Logen' n' is the total number of individuals in the collection. 
Results and discussion 
Hydrography 
The coastal waters of Mangalore is influenced by seasons namely monsoon (June-
Sept), postmonsoon (Oct-Jan) and premonsoon (Feb-May) season. During monsoon 
season, heavy rainfall occurs in the area. Monthly variation of physico-chemical 
parameters is given in Table 1. The surface water temperature ranged from 29.0 to 
33.8°C. At all the stations, temperature was found to increase in October and 
November'97 and thereafter it started to decrease. The minimum temperature was found 
in J anuary'98 and the maximum in May'98. The period of highest water temperature 
coincided with the period of greater insolation. The exctintion co-efficient values were 
in the range of 0.47 to 2.25. The seasonal variation of this parameter revealed fairly 
transparent condition during the month of Jan, Feb and May and turbid conditions 
prevailed during December and April. High turbidity conditions during postmonsoon 
season could be attributed to the greater quantity of suspended matter carried away by 
freshwater inflow into the sea. The salinity values fluctuated from 30.25 to 35.62 ppt. 
The stations located at 4m depth contour recorded lower salinity values in comparison 
with the stations of 8m depth contour (Table 1). Seasonal variations of surface water 
salinity exhibited a trimodal pattern of oscillation with maximum values during 
November followed by February and May. Fluctuation of pH was small ranging from 
6.48 to 8.02. The dissolved oxygen content fluctuated from 3.77 to 4.78ml/l. There was 
no difference in the dissolved oxygen content between the stations. The ammonia values 
were found to range from traces to 37.09/cg-at/1. The stations located away from the shore 
recorded higher ammonia values than the stations located at near shore waters. 
Phosphate-phosphorus concentration at different depth contours varied from traces to 
2.19/cg-at/1. The higher values of phosphate-phosphorus were recorded in the month of 
May and it could be attributed to the possibility of commencement of upwelling in 
Mangalore. 
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Table 1. Physico-chemical and biological characteristics of waters Mangalore (values are pooled 
ranges for period October'97 to May'98, values in parentheses are mean values) 
Parameters Stations 
1 2 3 4 
Water temperature 29.0-33.60 29.0-33.6 29.1-33.6 29.1-33.8 
(OC) (30.76) (30.74) (30.74) 
~ 
(30.9) 
Transparency 0.87-0.54 0.47-1.95 0.47-1.95 . 0.55-2.25 
(m) (1.56) (1.22) (1.22) (1.28) 
Salinity 30.25-34.58 31.02-35.0 31.02-35.Q 30.4-35.62 
(ppt) (32.79) (33.15) (33.15) (33.49) 
pH 6.48-8.00 7.7-8.1 7.7-8.0 7.7-8.02 
(7.67) (7.9) (7.89) (7.94) 
Dissolved oxygen 3.90-4.60 3.77-4.78 3.78-4.61 3.9-4.61 
(ml/1) (4.25) (4.3) (4.24) ( 4.31) 
Ammonia-nitrogen 0.95-19.36 T-17.81 T-37.09 T-19.54 
(f.lg-at/1) (6.94) (6.38) (13.57) (8.31) 
Phosphate-phosphorus T-1.93 T-1.93 T-2.14 0.1-2.19 
(f.lg-at/1) (0.5 1) (0.44) (0.51) (0.61) 
Displacement volume 0.8-3.60 1.0-2.4 0.6-2.2 0.53-2.4 
(ml/m3) (1.41) (1.58) (0.96) (0.85) 
Wet weight 100-578 52-560 46.67-444.67 30-254 
(mg/m3) (262.75) (275.25) (163.46) (127.04) 
Dry weight 16.0-60.00 8-62 4.67-86 5.33-20.67 
(mg/m3) (29.87) (30.62) (21.83) (12.22) 
Density 139200-24104000 91200-8064000 58400-866666 54933-10238400 
(no./m3) (3913600) (1696100) (429533) (1526292) 
*T-Traces 
Species composition 
A total of 27 genera of phytoplankton were recorded from the area of which 20 
genera belong to diatoms, 6 belong to dinoflagellates and 1 belong to blue-green algae. 
The genera of diatoms, dinoflagellates and blue-green algae represented in the study area 
and their percentage composition are given in Table 2. At all the stations, the 
contribution of diatoms was found to be high throughout the season when compared to 
dinoflagellates and blue green algae (Fig. 2). Among all the phytoplankton, Chaetoceros 
was found to be dominant at St. 1 (78.19%), St. 2 (59.57%) and St. 4 (81.01 %) whereas 
Dinophysiswas found to be dominant at St. 3 (26.27%). 
Table 2. Percentage composition of phytoplankton at different station along Panambur, Mangalore 
Stations 
Species 1 2 3 4 
L Asterionella 0.11 - - -
2. Bacteriastrum 0.02 0.05 - 0.03 
3. Bellorichae 0.05 - 1.74 -
4. Biddulphia 2.14 1.73 3.86 0.75 
5. Ceratulina - 0.06 1.14 0.35 
6. Chaetoceros 78.19 59.57 13.99 81.01 
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7. Coscinodiscus 1.33 
8. Dytilum 2.13 
9. Fragillaria 0.01 
10. Leptocylindricus 0.68 
11. Melosira 0.27 
12. Navicula 0.005 
13. Nitzschia 0.66 
14. Planktonionella 0.25 
15. Pleurosigma 0.51 
16. Rhizosolenia 0.61 
17. Skeletonema 0.05 
18. Thalassiothrix 0.41 
19. Triceratium -
20. Others 0.04 
21. Ceratium 2.41 
22. Dinophysis 7.47 
23. Diplopsalis 0.09 
24. Gonyualax 0.05 
25. Peridinium 0.86 
26. JOreperdinium 0.17 
27. Blue-green algae 0.79 
0 Diatoms ~ Dinonagellates t!l B/uegreen algae 
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0 Diatoms tS Dinoflagellates 1!1 Bluegreen algae 
0 N 0 M A M 
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Fig. 2. Monthly variations in the percentage composition of diatoms, dinoflagellates and blue-gree 
algae at different stations in the Arabian Sea at Mangalore. 
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Margaler's diversity index D ranged from 1.29 to 1.49 (Table 3). The lowest value of 
species diversity were observed at 4m depth contour (mean, 1.3) than 8m depth contour 
(mean, 1.45). It is evident from the data that the stations along 4m depth contour 
supports higher population density and lower species diversity than the stations of 8m 
depth contour which supports higher species diversity and lower population density. 
The higher diversity indices at 8m depth contour may be attributed to higher salinity 
and contribution of immigrant population from the offshore waters. Hendey (1977) 
classified marine habitats as severely (0-1), and slightly (2-3) polluted areas. Considering 
mean diversity indices (D= 1.37), it can be concluded that the coastal waters of 
Panambur, Mangalore is a moderately polluted area. This may be due to the effect of 
industrial effluents discharged in the nearby area from BASF and Mangalore Refineries 
and Petro-Chemical limited (MRPL). 
Table 3. Momthly variations in species diversity indices for different stations ofPanambur 
Stations 
Months 1 2 3 4 
October, 1997 1.57 1.51 1.51 1.37 
November, 1997 1.01 LOS 1.09 1.10 
December, 1997 1.20 1.08 1.36 1.15 
January, 1998 1.31 1.31 1.49 1.62 
February, 1998 1.39 1.33 1.62 1.70 
March, 1998 1.48 1.39 1.87 1.64 
April, 1998 1.21 1.46 1.54 1.46 
May, 1998 1.12 1.26 1.47 1.24 
Mean 1.29 1.30 1.49 1.41 
Phytoplankton density 
Variation in phytoplankton cell count was enormous (5.84 to 2410x104 cells/m3). The 
average cell count at different stations were 391.3xl0\ 169.6x104, 42.,95xl0\ and 
152.62xl0\ cells/m3 at St.l, 2, 3, and 4, respectively. On an average, the population 
density was high at 4m depth contour (280.48xl04) than at 8m depth contour 
(97.79xl04cells/m3). Similar wide fluctuations in phytoplankton density have also been 
reported in the estuarine complex of Goa (Devassy and Goes 1988), Cochin backwaters 
(Devassy and Bhattathri 1974), coastal waters of Kuwait (Jacob and Zacoba 1981) and 
coastal waters of Gopalpur (Gouda and panigrahy 1996). However, the density if the 
present study is much higher than the early studies made elsewhere. This could be 
ascribed to the intense blooming of diatom like, Chaetoceros) Coscinodiscus and 
dinoflagellates like Ceratiuum and Dinophysis along this coast. Occurrence of the 
dense bloom of diaoms and dinoflagellates leading to very high population density in 
Gopalpur coast have been reported by Choudhury and Panigrahy (1989) and Panigrahy 
and Gouda (1990). The highest density during the present study was observed when 
there was an intense bloom of Chaetoceros (April/May) sharing about more than 90% of 
the total cell counts. Higher density values were encountered throughout the 
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premonsoon period (Feb-May) when there was a bloom of Chkaetoceros_, Dyiillum_, 
Cosdnodiscus_, Biddulphia_, Pleurosijgma_, Planktonionella_, Ceraium_, Dinophysid and 
Peridinium. This shows that environmental condition during the premonsoon season 
along this coast is very conducive for the proliferation of both diatoms and 
dinoflagellates. This could be attributed to the local upwelling phenomenon which is 
infact been reported as a common event in the Arabian Sea of Mangalore (Suresh et al. 
1978, Kumar 1984 and Ramesha et al. 1992 ). However, no specific conclusion could be 
derived with respect to the formation of intense bloom of the Chaetoceros sp. during 
May. The annual cycle of phytoplankton density exhibited bimodal pattern of 
distribution with primary and secondary peak occurring May and ember, respectively. 
Such bimodal seasonal cycle is a common event throughout the Indian coast line as 
evident from the available literature (Mani et al. 1986, Devassy and Goes 1988, Gouda 
1991 and Gouda and Panigrahy 1996). The present baseline information on the 
phytoplankton community structure is useful for future ecological assessment and 
monitoring of the coastal ecosystem of Mangalore, India. 
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